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Soviast electrical equipment plants have now mastered the prcduction of all
types of high-voltags switching equipment tor woltages up to 220 kilovolts, oil
breakers, diaconnecting ewitches, current iransformsrs, fuses, and arresters.

In the last few years, the "Proletariat” Plant, which formerly produced
only higli-ioltage percelain, hes developed prodvction of heavy-duty high-
voltage fusee and valve arresters.

One transformer plant has mastered production of potential traneformers,
cagcade instrument transformers, and high-voltage inductors.

High-voltage technigues in generel, and equipment building in particular,
are flelds where considersble domestic sclentific research developments have
occurred. Encimous laboiatories, staffed by a large body of scientific
workers, are now in operation in the VEI (All-Union Electrical Engineering
Institute), the Leningrad Polytechnical Institute, and in the "Elektro-
apparat” Plant. At present, a large new laboratory for the study of interrupt-
ing -~apacitiss 1s nearing compietion.

The folloving acccmplishmente of the VEI equipment laboratories sk-uld be
mentioned: creation of a series of precision valve arresters and new malve
substances, investigation of the arc-extinguishing qualities of gaps with long
and ehort arce, investigation of new arc-extinguishing materials, study of
procesass of the gas-dynamics of air breakera and research on contacts with
high currents.
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The "Elekiroapparas’ Plaut latoratory has, among Other things, investigated
the electremagnetic and ‘thermal processes in current transformers, the thermal
and elsctrcdyhamic phenomsne in equipment, the thermal phencmena in contact
equipment and the processes of ari-quenching -in breakera. :

This resesrch served as a starting point for the deaign of the high-voltage .
equipment which is produced by the plant. The Electrical Instrument Laboratory
of the Leningrad Electrical Engineering Institute did Interesting work in the
study of free arcs aud the conditions of their sxtinguishment, ths movement of
2rce in.a magratic field, on vroblems of the heeting of equipment and busbars,.
] 2nd Iun the development of upeclal measuring Iinstruments euch as pressurce indicators
L . : ““iious osciltographs, and other instruments.- )

)

Design departments in various plants have been responsible for the develop-
merit of such imporiant high-voltage equipmént as VM, MGG, MEP, and other circult
breakers, current and voltage transformers, dlaconnecting ewltchss &nd other
types of equipment.. .- )

High-Voltage Circuit Breakers And Operating Mechenisms

o Serious development of nigh-voltage breakers began ab the "Elaktrcapperat®
o Plant in 1925. The VM serfes (VM-3, VM-14, VM-18, VH-22, VM-103, arnd VM-125)

: appeared £irst. -Although they were adequate Por a number of years, none of these
are being produced now, The {hcrevssd demands of powar. systems required that

011 breakors b¢ redesigned, and as a result, nev and better types appeared

(the VM-16, "M-23, VM 35, and others).

During 1931 - 1934, the 10-kilovolt "low-oil" breakers M3G-223 and M25G-229,
were successfully designed for stations ari subatations with an interrupting
capacity of 500 and 1,500 millivolt amperas and are atill in use. About the same
time there appeared a series of heevy duty high-voltage substetion breakers,
the MEKP-16, MKP-153, the MKP-183, and the MKP-27L4 (for 35, 110, 15k, and 220
kilovolts).

~ In 1935, the "Uralelektroapparat” Plant produced & low-powor breaker,
s the VMG-22 (6 kilovolts, 400 amperes), rodesigned later as the VMi-33 and
. the YMG-133 (10 kilovolts, 600 amperes, 350 millivolt amperss). "Tow-oil*
: breakers for high voltages (35 to 110 kilovolts) were investigated, btut cnly
experimental models were actually built,

The need for high-speed heavy-City switches , 18 increasing with the girowth
of power systems. The MKP seriep 18 uneatiefactory fram the point of -view of
durability. Recently, work was Begun on a domestic series of air breakers for
35, 116, 154, and 220 kilowolts,

Air breakers have be?ter technical and operational properties than oil
breakers and require considorably less material to build. They are explosion
proof easy to inspect, and superior in a number of other wvays. The air
breakers being produced by Soviet plante are superior to well-lmown foreign
mkes in several respects. .

The VEI is sorking out a new 35-kilovolt breaker.. Maximum simplicity
is combined with high speed and large interrupting capacity.

In 1947 the "Elektrcapparat” Plant started production of autogaseous
breakers (@e-producing), with manuva' epring operation for 10 kilovolts,
250 - 300 millivclt ampere. (VG-10) rith arc-extingulshing chambers developod
in the VEI. These hreakers can be ueed on the equipment of distributing
grids and plant substations. A new type of arc-extinguishing material is em-
ployed in this switch. Autogaseous breekers are explosion proof and possess
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~uogreat durebllity usder worklng:currents and vhort circults. A compariaon of
the domestic autogasqous breaker with one from the ARG firm showed that the
‘ln.ttsr was of' poorer quality and was less durable. A series of operating
mechanirme (of the eloctromegnetic and motor type) for oil breakers was also
developed aimltaneously with the switches. The first series of slectromagnetic
crperating mechaniems, GP-4O, GP-80, GP-125, and FS-175, was doveloped by the
"Bloktroapparat" Plant before 1930. The introduction of the bresker series MEP
and MG required the production of the heavier-duty and improved cperating

mecheriisms PVS- -150, PVM:4, agd PVM-108 which are still in use. In time, the
nesd for the mors modern solm.old series, FS-10, PS-20, and PFS 30 becams evident.

Fuses and Power Diasconnects

Prewar fuses were ipadequate. Their low breakdown voltage {15 kilovolts)
and fiareback livwited their use. Work begun in the VEI before the war led to
the development cf » new series (PK) with quartz filling for .voltages of 3, 6,
10 ard 35 kilovolts, with breakddwn voltage as high as 200 kilovolis and for
nomin&l currenté up to 50 amperee. Fuées with quartz sand have the remarkable
properties: of restricting shcrt-circult currents, breaking the circuit without: .
cauging roise, flareback, or ganee. In 1946 the nominel current for fuses was
raised to 100 amperes and in 1947 to 200 amperes. :

The VEI"also developed new fuses (PET) with high Yreskdown voltage to’
eafeguard agiipat ehort circults in tranaformer voltages. These fuses are
not’ very lesge-and heve-the same case for 3, 6, end 10 kilovolt voltages, due
to the use of a graduated fusidle insert. They do not require the serles in-
clusion of a current limiting resistance. Hence, the FAT fuse 18 very compact.

The production of fuses with high breakdown voltage for ncminal currents
raiged the problem of new devices, <allsd powsr Alscomnects, intendsd for
cutoing out operating currencs. The cambination of power disconnects anc
fuses often mkes 1t poseible to replace circuit breakera with corresponding
apperatus in discomnect switches, operating mechanisms, current traneformers,
relays, and other equipment. In 1945, “Elektroapparat” started production of
power disconnects with 6-kilovnlt 200-ampere capacity.

High-Voltage Discomnnecting Switches

A dtscornact 1 ¢ camparatively simple device, but beceuse of hsavy
operuting conditions (currents of 3,000 - 5,000 amperee) it requires constant
improveitent by designers and research workers in electrical equipment plants.
At a number of plants important research has been carried on for several years
on contacts and ée-icing methods.

In 1935 - 1936 the "Uralelektroapparat™ Plant developed a series of normal
disconnects with magnetvic terminals. The terminals have made it possible to
increase consideradly the electrodynamic and thermal stability of the disconnects.
The plant is still producing this series. The plant 1s ulso producing & new
series of disconnects of 6 - 10 kilovolts with a laminated fixed contact which
has substantially simplified the technology of production

"Elektroapparat” 1s producing an interesting new serles of 35 and 110
kXilovelt discomnecte for outdoor instalatlcns with a knife blade revolving
around its axis in the zome of the fixed contact and with a subsequent increase
in the surface area of the insulators.
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These éisconnects satlsfy the conditions of ice removal and emmnteé ' ) S
reliabie contact and a emll disconneciisg morent, This serias of discomnects ’ »
for voltages of 35 and 110 kilovolts. is olready In masgs. production; Tt 1s‘heing
further developed for outdoor inswellations in the 154- and 220- kilovol:i class.

These new high-voltage disconnects still need -operating verification, but uwn-
qugationably represent & ratlonal design. : .

Current_and Voltage Tranaformers

* ) Preway Industry produced current and voltage trensformers for a1l voltages
_'_"‘. ..oup to and including 220 kilovolte. The meJjority of the types are up-~to-date

I R from & technical polmt of view.. A camparigon of the welgite and measurements
: of the products of "Elektroapparat” Plant, including TFN high-voltage current

tratsformera and NEF cascade-voltage transformers for 110 - 220 kilovoltn, with
foreign makes Indicates that the damestic products are superiar in their
respective precision classes. ' . . ) R .‘ :

Arypesters for Protection Against Zzcess Voltage

At present, excess voltage is guarded. against by the use of valve and

g tibulay erresters. The first valve arrester appeered in the USSR in 1932.

v This model vas discontinued in 1934 - 1935. In 1935 the "Elsktroapperat” Plant :

e : began to.produce fergusonite arrestiers, but they, too, were inadequate because . B L 5
of the low quality of the reslstant material and the unsatisfactory design, which |
vermitted air leskage. In the RTNM and RZSN arresters put out by "Blektroapperat,®

. the residusl voltege during the flow of high-impulse currents proved to be too

o . high. As a result, before the war, the VEI tried to find new types of nonlineer

d registances. A special sort of carborundum was used for ths reeistance and & new
process worked out for producing the resietances themselves. Ia sédition, the
preperties of the spark gap were substar.tially improved.

As a result, in 1944 a new seriles of VEI ciresters were introduced for
voltages of 3, §, 10, end 35 killovolts.

i Tve new arvesters are distinguished by their greater compactnesg, lower
s weight, simpler production processes, end greater protective gqualities. FPlans
were made for arresters with 110- and 220-kilovolt capacity, but investigations

showed that they were less affective than a system of high-vcl*ag.: arresters
= whose spark gap is aecurely shunted with resistance. On the basis of thle ve-
T search, a new series for 35, 110, 154, and 220-kilovolt voltages was developed.

Tubular a-resters (RT) were developed by the "Eiektroapparat” Plant and
later by the "Uralelektroapparat” for voltages up to 110 kilovolts, on the
basls of fibrous bakelite tubes. But these arresters wers inadequate becauee
of the low electrical surface resistivity of the tube under the influence of
atmospheric conditions. In addition, cperation of the tubular arrssters re-
quires ammual diementling toward the end of the storm season and repeated adjust-
ment 8% the beginning of the season.

Dismantled tubes reguire annual drying and lacquering before they are
repiaced on the line. In splte of the large operational expenditure and the
shutting down of the transmission line, there was still no guarantee against
breakdowns. VEI decidsd to use & new material which possessed & very high
molsture resistance but insufficient resistance to impulse loeds. At present,
tubular arresters made of the new material are produced only for smll current-s.
Attempts are being made to produce a more durable tube by covering it with a
mechanically durable and waterproof coating of insuleting moterial.
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